REMARKS 

Claims 1-6, 8-1 1 and 18 are pending and under active consideration in the instant 
application. Claims 1, 8, 9, and 18 have been amended to clarify the subject matter of the 
present claims. Support for the amendments to claims 1, 8 5 9, and 18 can be found in the 
specification, inter alia, at paragraphs [0028], [0125], and [0192]. 

Applicants request that the amendments and remarks made herein be entered and 
made of record in the file of the above-identified application. 

THE REJECTION UNDER 35 ILS.C. 8 102(a) SHOULD BE WITHDRAWN 

The Examiner has rejected claims 1-1 1 1 and 18 under 35 U.S.C. § 102(a) as 
anticipated by Okamoto et ai 9 2002, Science 5:643-649 ("Okamoto") in light of Veech, U.S. 
Patent No. 4,663,289 ("Veech") and Male et al } U.S. Patent No. 5,292,524 ("Male"). 
Applicants submit that the rejection under Okamoto is in error for the reasons set forth below. 

For reasons of record, Applicants maintain that Okamoto fails to anticipate the 
invention as claimed. Nevertheless, without agreeing with the Examiner and merely to 
advance prosecution, Applicants have amended the claims to clarify that the poly-0-1— >4-N- 
acetylglucosamine ("p-GlcNAc") polymer and/or fiber encompassed by the present invention 
is distinct from the chitin or chitosan of the prior art. In particular, Applicants have amended 
the pending independent claim 1 to recite, in part, that the claimed composition comprises a 
biocompatible p-GlcNAc polymer; claims 8 and 9 to recite, in part, that the composition 
comprises a biocompatible p-GlcNAc fiber; and claim 1 8 to recite, in part, the method 
comprises mixing a biocompatible fiber slurry. Applicants submit that, as used in the instant 
specification, purified p-GlcNAc would be understood by one of skill in the art to be 
biocompatible. Thus, the amendments to claims 1, 8, 9, and 18 do not limit the scope of 
these claims. 

Despite the Examiner's contention that Applicants have asserted that chitin consists in 
part of p-GlcNAc (see Office Action, page 3, lines 12-13). Applicants respectfully submit 
that the instant specification specifically distinguishes the chitin of the prior art from the 
purified biocompatible p-GlcNAc as recited in the instant claims. Although chitins, 
chitosans, and p-GlcNAc are all polymers of monosaccharide sugars attached in a p-1— >4 



1 Applicants note that claim 7 was cancelled in the Amendment under 37 C.F.R. § 1.111 filed February 13, 
2006. 
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conformation, unlike p-GlcNAc, materials derived from chitin and chitosan differ widely in 
terms of physical and chemical properties; exhibit varying molecular weights and degrees of 
acetylation; and contain contaminants such as covalently bound, species specific proteins, 
single amino-acids and inorganic contaminants (see specification , at paragraph [003]). Such 
variability and contamination have rendered chitin and chitosan based products especially 
unsuitable for medical uses {see specification, [004] to [006]). Moreover, prior art 
compositions derived from chitin and chitosans had not been approved as of the effective 
filing date of the present application for such purposes due to the difficulties in obtaining 
consistent preparations suitable for in-vivo use (discussed, e.g., in Chapter 4 of "Barriers to 
Commercialization" in Chitin and Chitosan (Technical Insights, Inc., Engewood/ Fort Lee 
N.J.), a copy of which is enclosed herewith as Exhibit B). In contrast, the biocompatible p- 
GlcNAc as instantly claimed has been approved by the U.S. Food and Drug Administration 
("FDA") for a variety of biomedical uses. Thus, Okamoto' s teaching of chitin is not a 
teaching of a biocompatible poly-P-1— >4-N-acetyl glucosamine as instantly claimed. 
Accordingly, Okamoto does not anticipate any of claims 1-6, 8-1 1, and 18. 

The Examiner cites U.S. Patent No. 4,663,289 to Veech ("Veech") and U.S. Patent 
No. 5,292,524 to Male ("Male") in support of her position that Okamoto anticipates the 
present claims. Veech relates to cell culture/preservation media and Male relates to the use of 
platelets as therapeutic agents. As noted by the Examiner, Veech and Male respectively 
describe the calcium content of blood plasma and modified Tyrode's Buffer used in 
Okamoto. However, for the foregoing reasons, Okamoto does not anticipate the invention as 
claimed herein because Okamoto does not teach a biocompatible p-GlcNAc polymer, fiber or 
fiber slurry, which lack of teaching neither Veech nor Male supplement. 

For at least the foregoing reasons, Okamoto does not teach each and every element of 
independent claims 1, 8, 9, and 18, as amended herein. Accordingly, Okamoto cannot 
anticipate the claims. Because Okamoto does not anticipate any of independent claims 1, 8, 
9, and 18, the reference also does not any claim dependent from these claims. 

Applicants therefore respectfully submit that the rejection of claims 1-6, 8-11 and 18 
as anticipated by Okamoto in light of Veech and Male is in error and should be withdrawn. 
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THE REJECTION UNDER 35 U.S.C. § 103(a) SHOULD BE WITHDRAWN 

All pending claims are rejected under 35 U.S.C. § 103 as obvious over two 
different combinations of references, which are discussed below. 

To establish a prima facie case of obviousness, the teachings of the prior art 
must provide one of ordinary skill in the art with some suggestion or motivation to make the 
claimed composition. In re RijckaerU 28 U.S.P.Q.2d 1955, 1956 (Fed. Cir. 1993). The 
relevant inquiry is whether the prior art suggests the invention and whether the prior art 
provides one of ordinary skill in the art with a reasonable expectation of success. In re 
OTarrell, 853 F.2d 894 (Fed. Cir. 1988). Both the suggestion and the reasonable 
expectation of success must be found in the prior art. In re Vaeck, 947 F.2d 488 (Fed. Cir. 
1991). When a rejection depends on a combination of prior art references, there must be 
some teaching, suggestion, or motivation to combine the references. In re Rouffet, 149 F.3d 
1350 (Fed. Cir. 1998). Further, the prior art reference (or references when combined) must 
teach or suggest all the claim limitations. In re Royka, 490 F.2d 981 (C.C.P.A. 1974). 

"Measuring a claimed invention against the standard established by section 103 
requires the oft-difficult but critical step of casting the mind back to the time of invention, to 
consider the thinking of one of ordinary skill in the art, guided only by the prior art references 
and the then-accepted wisdom in the field." In re Dembiczak, 1 75 F.3d 994, 999 (Fed. 
Cir. 1999), abrogated on other grounds, citing to W.L. Gore & Assoc., Inc. v. Garlock, Inc., 
721 F.2d 1540, 1553 (Fed. Cir. 1983). In particular, the Examiner cannot use hindsight 
reconstruction to pick and choose among isolated disclosures in the prior art to deprecate the 
claimed invention. In re Fine, 837 F.2d 1071, 1075 (Fed. Cir. 1988). Care must be taken to 
avoid hindsight reconstruction by using Applicants' disclosure "as a guide through the maze 
of prior art references, combining the right references in the right way so as to achieve the 
result" of the claims in question. Grain Processing Corporation v. American Maize-Products 
Company, 840 F.2d 902, 907 (Fed.Cir.1988), citing Orthopedic Equip. Co. v. United States, 
702 F.2d 1005, 1012 (Fed.Cir.1983). 

Applicants submit that, the Examiner, in raising the obviousness rejections, is 
employing, perhaps unconsciously, a hindsight reconstruction without casting her mind to the 
state of the art at the time of filing the present application. As stated above, such hindsight 
reconstruction does not meet the legal standard for obviousness. Each of the combinations 
cited by the Examiner is discussed in turn below to demonstrate that, standing in the shoes of 
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the Applicants at the time the present application was filed, there was no suggestion of or 
motivation in the art to practice the claimed invention. 

The Rejection over Cochrum and Vournakis in view ofVeech and Male 

The Examiner has rejected claims 1-1 1 1 , 15, 17 and 18 under 35 U.S.C. § 103(a) as 

obvious over U.S. Patent No. 5,614,204 to Cochrum ("Cochrum") in combination with U.S. 

Patent No. 5,858,350 to Vournakis et al 9 ("Vournakis") in light of Veech and Male. 

Applicants respectfully disagree with the Examiner's rejection for the reasons outlined below. 

In Cochrum, biopolymers, including chitosan, are used alone or combined with 
platelet rich plasma ("PRP") and administered intravenously in the proximity of bleeding, a 
rupture, a fistula, etc. to form an occlusive clot. However, as recognized by the Examiner 
{see, Office Action at page 7, lines 9-10), nowhere in Cochrum is any suggestion or 
motivation for making a composition comprised of biocompatible p-GlcNAc and platelets as 
required by the claims as amended herein. Accordingly, Cochrum does not render obvious 
the invention of amended independent claims 1, 8, 9, and 18. Because the reference does not 
render obvious the invention as claimed in amended independent claims 1, 8, 9, and 18, 
Cochrum does also not render obvious any of the pending claims dependent thereon, i.e., 
claims 2-6 and 10-11. 

Vournakis does not remedy the deficiencies of Cochrum. Vournakis is directed to 
various uses of p-GlcNAc, including its use as a hemostatic device. However, while 
Vournakis teaches the application of a p-GlcNAc to a patient to stop bleeding, the reference 
provides no suggestion or motivation to form a composition comprising p-GlcNAc and 
platelets as recited in claims 1-6, 8-1 1, or a method for producing a gel comprised of p- 
GlcNAc and platelets, as recited in claim 18. Accordingly, Vournakis, whether alone or in 
combination with Cochrum fails to render obvious the invention as claimed in claims 1-6, 8- 
11, and 18. 

Neither Veech nor Male remedy the deficiencies of Cochrum alone or in combination 
with Vournakis. As previously discussed, Veech relates to cell culture/preservation media 
and Male relates to the use of platelets as therapeutic agents. Neither teaches nor relates to the 
use or manufacture of a composition of poly-P-1— »4-N-acetylglucosamine with platelets. 
Since none of the references cited by the Examiner, alone or in combination, teach a 
composition comprising biocompatible p-GlcNAc and platelets, the rejection is in error. 
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Applicants therefore respectfully submit that the rejection of claims 1-6, 8-1 1, 15, 17 
and 18 over Cochrum in combination with Vournakis in view of Veech and Male is in error 
and should be withdrawn. 

The Rejection over Okamoto and Vournakis in view of Veech and Male 

The Examiner has also rejected claims 1-1 1 1 , and 18 under 35 U.S.C. § 103(a) as 

obvious over Okamoto in combination with Vournakis in light of Veech and Male. 

Applicants disagree with the Examiner's rejection for the following reasons. 

Okamoto provides a study of the effect of chitin or chitosan particle on platelet 
compositions {see Okamoto Abstract and Experimental section, page 643, lines 2-3). In 
particular, contact of platelets with the chitin or chitosan suspensions was found to induce 
both aggregation and activation of platelets. Notably, the chitin-platelet composition is the 
end result of Okamoto's study, and nowhere does Okamoto provide a teaching or suggestion 
for the use of such a composition. At most, Okamoto suggests that chitin or chitosan is itself 
useful as a coagulation or activation agent. Thus, Okamoto does not provide any suggestion 
or motivation for making a composition comprising chitin or chitosan and platelets, much 
less the motivation for combining biocompatible p-GlcNAc polymer and platelets for 
therapeutic or platelet preservation applications. Accordingly Okamoto does not render 
obvious the invention of claims 1-6, 8-11 and 18. 

The Examiner further references Cochrum wherein compositions of chitin and PRP 
are used to form vascular occlusions. For reasons previously discussed, Applicants submit 
that Cochrum fails to render obvious the claimed invention. In particular, Cochrum provides 
no suggestion for the use of a biocompatible p-GlcNAc. Therefore, Cochrum, whether alone 
or in combination with Okamoto, fails to render obvious the presently claimed invention. 

Vournakis fails to remedy the deficiencies of Okamoto, alone or in combination with 
Cochrum. As discussed supra, Vournakis neither teaches or suggests the use of a 
composition comprising p-GlcNAc and platelets. Accordingly, the rejection over Okamoto 
and Cochrum, alone or in combination with Vournakis is in error. 

Neither Veech nor Male remedy the deficiencies of Okamoto, Cochrum and 
Vournakis, alone or in combination, for reasons previously discussed. In particular, Veech 
relates to cell culture/preservation media and Male relates to the use of platelets as 
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therapeutic agents. Neither reference teaches or relates to the use or manufacture of a 
composition of poly-P-l-^4-N-acetylglucosamine with platelets. 

For the foregoing reasons, Applicants submit that the rejection of claims 1-6, 8-1 1 and 
18 over Okamoto in combination with Cochrum, in further combination with Vournakis and 
in view of Veech and Male is in error and should be withdrawn. 



Applicants respectfully request entry of the foregoing remarks into the file of the 
above-identified application. Applicants believe that all the pending claims are in condition 
for allowance. Withdrawal of the Examiner's rejections and allowance of the application are 
respectfully requested. . 



CONCLUSION 
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4 BARRIERS TO COMKERC XAX.Z 2 ATXOH 

Significant barriers to commercialization have slowed the 
introduction of chitln and chitosan products, some of these are 
being overcome; others will continue to hinder commercialization. 
Below ve discuss the most significant barriers to be ovarcome and 
possible ways these barriers might be overcome. 

4.X SUPPLY &XHXTATXONS 

Some people in the industry- call this^the -chicken and the egg- 
problem* Which do you develop first, the supply of chitln and 
chitosan or the end uses? Right now thare is an oversupply of 
chltin/chitosan on world markets. However, some companies hesitate 
to use chitln or chitosan in their products due to concern that 
widespread commercialization will lead to shortages. Even if 
commercial plants are built to process shellfish wastes to chitln 
and chitosan, there is only a limited supply of shellfish wastes 
that could be used as raw material. The estimated global supply of 
accessible chitln is ISO, 000 metric tons. The seasonality of the 
shellfish supply could precipitate shortages, unless producers 
develop supply agreements with shellfish processors in different 
locations and collect these efficiently for centralised processing. 

A few researchers are trying to develop alternative sources of 
the material. Fungal fermentation is a major potential source, but 
is currently more expensive than deriving the material from sheil^ 
fish waste, Genetic engineering may enhance productivity of fungal 
strains or make the product easier to extract. But it may not 
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result la strains from which chitln or chitosan can ba produced aa 
chaaply a* from shellfish waata. 'J ^ 



4. a costs 



Chitln and chitoaan are expensive compared to other polj 
and production coata ara likely to r amain naar currant levels, 
a result, companiaa will have to develop product* that ara appi 
priately pricad for particular, applications. For example, mater|$g 
marketed for agricultural applications will ba of lowar quality, • 
and thus lowar prica, than material daatinad for a high-value 
medical application. 

4.3 MEED FOR HXOT-V&LOB MARKET NICHES 

Lowar priced products may be developed for a faw applications* 
but most will raquira a higher-value niche in which chitin or 
chitosan has a. clear advantage over competing products. As a 
result , companies need, to develop end uses that will support higher 
costs. That is one raaaon that high-value medical applications 
a primary area of investigation. For uses such as water 
which- generally does not command higher priced materials, chitosan; 
products will penetrate primarily higher-value niches. The par-' • 
formance of aynthetic polymers is adequate for most water treason*' 
uses, so a premium product like chitosan isn't likely to gain 
widespread use. Regulatory changes and changes in the use of jj -i_ 



related- technologies could however, "create new niches. For s 
pie, in Japan, the use of chitosan in water treatment is more 
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widespread due to regulation of synthetic alternative, and great, 
use of incineration as a disposal method, Other market niches ma 

develop where chitin or chitosan has a clear advantage where 

there is no less expensive product that will perform adequately. 

4.4 VARIABILITY XV QUALITY 

chitin and chitosan are made by a variety of producers from 
many different shellfish sources. Thus the properties of the*" 
finished products may vary, •ifchar due to tb« particular product io 
process used or due to the source. Chitin naturally comes in two 
different basic orientations and each sample has varying levels of 
micrccrystalline segments in the polymer chain. Chitin and chito- 
san both vary in their levels of acetylation. 

companies using the material in particular applications need t< 
know that the quality will be consistent. This is particularly 
important in high value uses such, as medical applications, where 
poor quality material could bave adverse effects. Inconsistent 
quality is also an obstacle to regulatory approval, if authorities 
approve a product based on clinical data, they need to know that 
the commercial product will be identical to that used in the" clini- 
cal studies. 

Some people see fungal fermentation processes as a possible 
solution to this problem. A genetically engineered strain might be 
modified to produce more chitin or chitosan and fewer other 
products, current fermentation strains may contain just as many " 
impurities as shellfish-derived chitosan, but the iaentity of the 
impurities is probably different. 
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4.9 LACK O* K2TK0D8 TO ca&RA<CTS*X3S 

•* • 

Evan if consistent quality of material is available, methods 
are neaded to characterize m tha material demonstrating that con* 

sistency. If such methods vers available, products could be evalt 

r * . • ■ 

ated obj actively and standards established for particular applica- 
tions. 

■ * " ^ ' ' " * • 
4.6 HEED TOa REGULATOR* APB0VA1 ■ 

Getting approval of the a,.S. Food and Drug Administration for , 
chitosan products will probably Cost nil lions of dollars. Most 
companies either do not hays enough capital or are unwilling to I 



make that large an investment* Fqod applications will be held baa 
most, because profits on food products are gane rally smaller than ' 



those on medical products. Alsoj - c omp a n ies will- want to avoid j 
investing large sums into' gaining approval, only to see their 
competitors introduce competing products for tha approved end uses] 
One possibility that could help is the establishment of GKAS 



(generally recognized as safs) status for chit in. However, th 
derivative chitosan, which "is . 
won't qualify for grab status. 



derivative chitosan, which "is used in most commercial application^ 

Outside the United State*, regulatory approval is often less j 
costly. Zn addition, companies may find it easier to bypass regu-i 
latory approval. Por example, Japanese attitudes toward natural j 
products allow companies to use chitin in food uses without conr ■ 
ducting extensive human trials. Thm ingredient is generally la- I 
baled in a way that emphasizes its natural character — for exam-; 
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pie, as shall fish derivative In Japan natural products ara gener- 
ally pareaivad as safe. 

4.7 POLLUTION PROBLEMS 

♦ 

Companies of tan sea chitin products as a solution to the prob- 
lem off disposal of shellfish waste. The process does reduce the 
volume of the material. But after you extract chitin from shell- 
fish, you still have shells full of lye or acid (depending on the .. 
extraction process) . -companies producing chitin and chitosan will 
have to face up to this new waste problem by finding effective 
methods for disposing of mineral and protein wastes left from the 
process. In addition, fungal fermentations might result in eaaie^ 
to- process waste. 

4. S TRADB BA R R IER S 

Worldwide marketing of chitin and chitosan products is in some 
cases hampered by trade barriers. For example, Soviet companies 
desiring to market the products in the United States ara subject to 
a 50%. impart duty. This problem is significant because some chitin 
and chitosan producers are located in countries in which demand for 
the and product is fairly low. Other countries may develop a 
strong demand for the products but have an undersupply of raw 
materials . 

Companies will probably solve this problem by developing inter- 
national relationships with companies in other countries. For 
example, a Soviet company could import chitin to Canada, process it 
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into chitosan th.rt; and than import it into tha United Statea ^ 
Canadian product. 



Because chitin is tha sacond moat abundant: natural polymer as 
bacausa it haa baan studiad for decadaa. a tramandoua iiuabar o* 
articla. and patent, axiat in tha fiald. Thi. maXe. it difficult 
to gat now patants, especially on chitin production proca.se.. >; 
Evan if you have uniqaa aapacta to your process, it is difficult: 
prove that thay ara unique. 

4.10. "UBS© TO DBVBXOP AS.OCXBTnA'TB<?HlipXrf>QT 

Xh soma caaee, users' of chitin or chitosan naad support tech- 
nology developed .pacifically for usa With chitin or chitosan. 1 
example, treatment of seeds with chitosab reguira. special equip- 



.aent. If tna proper equipment i- not uaad, tha seed coating, is « 
uniform and may not give th. :right dosaga. Tha lilcly result, 
inconsistent effects of tha chitosan product. 



4. IX PO&XTXCAZi CUCMATB 

Tha present political climate ln^tha gnitad Stata.,-and . 
other ccuntriea. doe.,not demand product, that ara. biodegradable 
nontoxic, and natural. In soma. and uses, such a. food, this -Jf 
changing. A greater support for naturally produced material. c« 
push chitin products toward market; , 
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